Arteriovenous transit time as a measure for microvascular perfusion in cerebral ischemia and reperfusion.
The aim of this study was to measure microvascular perfusion (MVP) on the brain surface in global ischemia and reperfusion by means of intravital fluorescence microscopy. Global ischemia was induced in gerbils for 15 minutes with 3 hours of reperfusion. The passage of a rhodamine bolus (25 mul intravenously) from an arteriole to a venule was analyzed by intravital fluorescence microscopy through a cranial window. After the changes of fluorescence intensities in an arteriole and venule, the arteriovenous transit time and the MVP were calculated using the integral difference method. Additionally, regional cerebral blood flow was assessed by laser Doppler flowmetry and vessel diameters and blood pressure were recorded. The baseline mean MVP was 2.21 +/- 0.89 sec(-1) in the control group, remaining stable throughout observation in sham operated animals. In ischemic animals, the MVP was 2.11 +/- 0.47 sec(-1) at baseline, showing a significant decrease during ischemia to 0.07 +/- 0.16 sec(-1) (3%; P < 0.01). There was postischemic maximum hyperperfusion of 2.72 +/- 0.40 sec(-1) (134 +/- 11%; P < 0.05) at 15.4 +/- 6.9 minutes and hypoperfusion of 1.63 +/- 0.57 sec(-1) (77 +/- 13%; P = 0.19) at 36.6 +/- 16.4 minutes. There was a strong, significant correlation between MVP and regional cerebral blood flow (R = 0.82; P < 0.0001). MVP on the brain surface can be calculated from the transit time of a dye bolus from an arteriole to a venule. MVP shows a high correlation to regional cerebral blood flow. The assessment of MVP allows one to easily and repeatedly quantify perfusion changes of the microvascular network on the brain surface.